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How San Antonio’s 
Mission Pumping Station 
assures 
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PUMPS at Mission Pumping Station, San 
Antonio, Texas, are driven by three Fairbanks- 
Morse dual-fuel engines. The problem of main- 
taining the dependable, economical performance 
these engines were designed to deliver is solved 
by lubrication with Texaco Ursa Oil. Says Assis- 
tant Manager R. A. Thompson, Jr.— 
“During the two years these engines have been 
in service, Texaco Ursa Oil has kept them ex- 
ceptionally clean — no sludge in crankcase, no 
carbon formations, and rings free in their 
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MODEL OF EFFICIENCY. Mission Pump- 
ing Station supplies water to the south side of 
the city of San Antonio. Three Fairbanks- 
Morse 390 h.p. 6-cylinder dual-fuel engines 
drive three 5600 gal/min. pumps through 
speed increasers. A fourth identical engine is 


being added. 





grooves. Wear is negligible. We give Texaco 
Ursa Oil the lion’s share of the credit for 
our low maintenance costs and low fuel 


consumption.” 
The first step toward better engine performance 
is to call in a Texaco Lubrication Engineer. Just 
contact the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, or 
write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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LUBRICATED FLEXIBLE COUPLINGS 


IRECT connected machinery today requires 

flexible couplings. When power transmis- 

sion machinery was operated at relatively 
slow speeds and the same base foundation was used 
the shafts connecting the engine to the driven ele- 
ment could often be coupled together by a conven- 
tional flange coupling. Some misalignment might 
develop, it is true, to result in bearing wear and 
increased power consumption but the relatively 
massive construction of the machines usually en- 
abled them to carry on without much trouble 


Increase in speed, however, which accompanied 
the development of the steam turbine, and the 
extended usage of electric motor power required 
careful study of means of coupling together the 
driving and driven units. The importance of coup- 
ling flexibility was further accentuated by the trend 
to increase the power-to-weight ratio, and range 
of power output. The coupling turns at the same 
speed as the connected shafts. When alignment is 
close the coupling elements exert a relatively small 
amount of movement with respect to each other. 
This is an ideal which obviously cannot always be 
expected. Accordingly the modern flexible coupling 
is designed to transmit power over a wide range, 
under sustained overloads, to be able to absorb 
shocks or vibration, and to compensate for both 
axial, angular and parallel misalignment. Modern 
power transmitting installations are designed for as 
nearly perfect alignment as possible. Then the load 
on the flexible coupling is minimum, but due to 


structural conditions more or less misalignment must 
be expected after the machine goes into operation. 
The coupling must anticipate this and modern flex- 
ible couplings are designed accordingly. 


FLEXIBILITY IN SERVICE 

Flexible couplings as originally designed derived 
their flexibility through the use of flexing materials 
such as springs, rubber bushings or laminated pins. 
Later, the mechanical type of coupling was designed, 
involving rigid parts such as illustrated in some of 
the accompanying designs. 

When the mechanical type coupling came into 
use the need for lubrication became apparent. Lubri- 
cation is important in order to keep the contact ele- 
ments in the coupling as free from friction and wear 
as possible. In this way their degree of relative flexi- 
bility will be maintained. This type of coupling is 
of particular interest to the lubrication engineer as 
he must decide upon the type of lubricant most 
suitable according to the design of the coupling, 
how it is installed and the prevailing operating 
conditions. 


LUBRICATION PREVENTS 
OVERHEATING 
While a perfectly aligned coupling is a theoretical 
possibility, it is virtually never obtained in practice. 
Accordingly the possibility of overheating must be 
considered because it is a fundamental feature of 
any type of coupling that it develops heat under 
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Figure 1 — Showing the principles and features of the Fast Self-Aligning Coupling. The outstanding feature of 
this design is positive lubrication. In operation the load carrying surfaces are entirely submerged in lubricant. 


misaligned conditions as a result of power absorp- 
tion in overcoming the misalignment. The amount 
of heat developed, or power absorbed, of course, 
will depend upon the loads, the rubbing velocities 
of the contact parts and the ability of the lubricant 
to keep the coefficient of friction between these 
parts (such as the teeth in a gear type coupling) at 
the lowest possible figure, but most importantly, 
upon the degree or amount of misalignment. 


Heat is rejected by conduction, radiation, and 
convection from the coupling members themselves, 
or by the circulation of the lubricating oil, which 
in this case doubles as a coolant. The ultimate tem- 
perature of the coupling is then determined by the 
difference between the rates of heat generation and 
rejection. It is important to recognize this possibility 
of heat generation and the fact that a coupling lubri- 
cant does more than serve only as a medium by 
which the tooth surfaces (for example) are sepa- 
rated to prevent wear. In reality the lubricant is the 
only factor which can be altered to reduce the final 
operating temperature in a coupling operating at 
high misalignment and high speed without making 
mechanical changes. This is of prime importance in 
steam and gas turbine applications. 


Effective lubrication therefore is a pre-requisite 
if any type of lubricated coupling is to take care 


of the operating conditions. The life of such a coup 
ling is virtually contingent upon the use of suitable 
lubricants and the extent to which these can be 
contained in the coupling. Suitable lubricants plus 
good seals go a long way in preventing coupling 
wear. A flexible coupling represents only a very 
small fraction of the cost of the power generating 
or transmission unit to which it is attached, but this 
is a very vital fraction since the performance of 
the coupling is a measure of the reliability of the 
machinery which it connects. 


Just as the coupling is but a small part of the 
machinery investment, so is -he cost of the amount 
of lubricant required, a very small part of the initial 
cost of the coupling. 


TYPES OF COUPLINGS 


Flexible couplings which are designed for lubri- 
cation involve meshing annular gear teeth, flexible 
steel grids or springs, an arrangement of roller or 
link type chains or an intermediate floating element 
in the form of a cross. Lubricated couplings in 
turn are divided into two broad classifications as to 
whether they are lubricated by oil or grease. Coup- 
lings depend fundamentally on mechanical design 
for their flexibility. , 
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GEAR TYPE COUPLING 

When two single engagement couplings are com- 
bined into one element the device 1s considered as 
involving the principle of ‘double engagement.” 

Two sets of internal and external spur gearings 
are involved in this type coupling. The teeth of the 
external elements are cut on the two hubs which 
are pressed and keyed to each shaft. The internal 
teeth are cut in the surfaces of two companion float 
ing sleeves; in operation they mesh permanently 
around the entire circumference with the gear teeth 
on each hub. By virtue of the design and the exist- 
ing clearance between the ends of the sleeves and 
the hubs, the shafts are subject to free adjustment 
Yet, the shafts and sleeves revolve as one unit, the 
enmeshed gears compensating for any lateral or 
angular play 

Another design employs internal teeth at each 
end of a floating sleeve which mesh with corres 
ponding sets of external spur tecth cut on the end 
of each shaft hub. Spherical formation of the teeth 
cord 


rocking action a 


of these latter enables tree 
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ing to shaft misalignment requirements. These gears 
are permanently in mesh around the entire circum- 
ference, giving the maximum of load-carrying 
capacity. 


The method of sealing couplings of this latter 
type against entry of dust, dirt, grit or moisture is 
of distinct interest. A highly resilient type of oil- 
resisting packing ring seal is inserted in a tapered 
groove between the end plate and hub at each end 
of the coupling. It is claimed that such a seal does 
not impair flexibility; at the same time it aids reten- 
tion of oil and exclusion of foreign matter. As a 
result, carrying high oil level should not lead to 
leakage 


Lubrication Requirements 


By reason of the fact that constantly enmeshed 
gear teeth are involved, positive lubrication is a 
most important factor in the development of proper 
operation. It may even be stated that the design of 
such couplings has been predicated upon effective 
lubrication. Normally is brought by 
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Figure 2 — Details of a Poole flexible coupling at left. Drawing at right shows a vertical adaptation 
below is a sectionalized view of a continuous lubricated type. 
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Figure 3 — Top left: Exploded view of a typical Ameri- 
gear coupling. Top right: Sectional view of a similar 
coupling assembled, and lower right a view showing 
the tooth form and crowning which permits angular 
and parallel misalignments totaling around 7 degrees. 


merely charging the coupling to a pre-determined 
level with a suitable grade of oil or grease in accor- 
dance with the prevailing service. Usually re-lubri- 
cation once every six months will suffice. 

In operation of an oil lubricated coupling, con- 
tinued maintenance of an adequate oil film between 
the gear teeth is brought about by pumping action 
between the load carrying surfaces, in company with 
centrifugal force and capillary action. The speed of 
rotation will affect the pressure involved due to its 
relation to centrifugal force. By reason of the varia- 
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tion of alignment this pumping action causes circu- 
lation of a renewed supply of oil to the load carrying 
surfaces twice during each revolution. This is virtu- 
ally positive insurance against any lack of lubrication 
provided a sufficient amount of oil is maintained in 
the coupling. 
Type of Oil 

The viscosity of oil to use in a gear-type coupling 
designed for oil will be governed by the operating 
conditions. The normal range will be from approxi 
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DRAIN OIL FEED 
PIPES 
Courtesy of De Laval Steam Turbine Compan) 


Figure 4— View of a De Laval gear type spacer coupling showing installation and provision for con- 
tinuous lubrication. 
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A one-piece moulded 
ring of resilient, non- 
perishable material. 


Strictly impervious to 
all grades of oil and 
greases. 


Specially designed and 
constructed for this seal- 
ing purpose. 


Functions as a positive 
seal between metal sec- 
tions that revolve to- 
gether. 
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Its particular application 
here makes it practically 
permanent. 


a 


No work, movement or 
stress to cause excessive 
wear or breakage. 


~ 


- 
Hermetically seals coup- 
ling against breathing 
to eliminate oxidation 
of the oil. 

~ 


Makes lubricant last 
longer by protecting it 
from exposure to the air 
and dust. 
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tesy of John Waldron Corp. 


Figure 5 — The Waldron gear coupling showing details of the Walflex seal. 














INTERNAL GEAR 
DIHEDRAL GEAR 
LUBRICANT SEAL 


ALEMITE FITTING 
DRAIN AND RELIEF 
PLUG AT 180° 


Figure 6—The Ajax Dihedral flexible coupling showing lubricant seal, and manner in which grease 

lubrication can be applied at the time of mounting (see view at right). In operation at regular intervals, 

according to the type of service, the relief plug should be removed and grease added by pressure gun. 
The amount is not critical as long as enough is in the coupling to cover all the teeth. 
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mately 100 to 1000 seconds Saybolt at 210 degrees 
Fahr., in other words, one would use a product 
ranging in body from that of an extra heavy motor 
oil toa heavy gear lubricant. It will all depend upon 
the size of the coupling and the temperature ot 
operation. 


In northern climates, cold weather service would 
require an oil within the lower viscosity range, or 
even one lower than 100 seconds Saybolt at 210 
degrees Fahr., whereas in certain steel or cement 
mill operations a heavy gear lubricant would be 
necessary in view of the viscosity-reducing effects of 
high temperatures. 


i 23 4 5S 6 

















Courtesy of Farrel- 
Birmingham Company T 8 9 


Figure 7 — Cutaway view of a Farrel Manger coupling bolted 
to a flywheel. 1. Indicates the flywheel; 2. the external and 
internal gear teeth; 3. tapped holes to facilitate assembly 
and disassembly; 4. the flanged outer sleeve; 5. the wide face 
of the internal gear teeth; 6. the compensating member which 
provides connection between hub and outer sleeve; 7. all 
steel parts finish-machined to close tolerances; 8. the durable 
flexible oil resistant packing which retains oil inside the 
coupling; and 9. the geared hub keyed to the shaft. 
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Grease Lubrication 

In contrast with the above there are other types 
of gear couplings which are intended for grease 
lubrication. The basic idea is the same—to insure 
that a film of lubricant is continually maintained on 
the gear teeth to prevent wear. The means of appli 
cation and renewal however, differ. Oil-lubricated 
couplings are filled or re-filled from an oil-hole 1: 
the housing which can be plugged during opera 
tion to prevent throw-out of oil. With a grease lubri 
cated coupling there is provision for application by 
a pressure gun when the coupling is in servic 
When it is being assembled grease is often smeared 
on the gear teeth to insure a good initial coating 
when it goes into operation. 

Choice of the most suitable type of grease becomes 
a problem when high speed couplings or low tem 
perature Operation is required 

In the case of high speed units the potential effect 
of centrifugal force must be considered with result 
ant possibility of soap being separated mechanically 
from the oil content. To translate this possibility o! 
separation into figures which are developed by cen 
trifuge Operation it is interesting to note that 
centrifuge of 18 inches diameter running at 6,000 
R.P.M. will develop a centrifugal force of 10,000 
times gravity; one running at 17,500 R.P.M. will 
develop a centrifugal force of 20,000 times gravity 
A properly compounded sodium soap grease con 
taining a highly refined mineral oil of from 90 to 
150 Seconds Saybolt Universal viscosity at 210 de 
grees Fahr. has been found to effectually resist soap 
migration under these speed conditions in laboratory 
tests run for periods up to 8 hours. Continued r¢ 
search is going on to determine what the maximun 
limits might be for speed, temperature and time 








Conversely, at low speeds there may be som« 
question at times as to the ability of the relativel) 
low centrifugal force to effectually distribute greas 
over all the tooth surfaces. For this reason the rela 
tive adhesiveness of any prospective grease must 
be studied. 


STEEL GRID OR SPRING TYPE 

Couplings of this double engagement type deriv: 
their flexibility from the action of forged alloy stec! 
grids on curved toothed stee’ hubs. Fig. 9 illustrates 
an assembled coupling of this type and shows how 
the gridmember is inserted in the curved slots ot! 
the two opposing hubs. The grid fits snugly in th 
grooves with sufficient clearance to provide for 
rocking and sliding action to accommodate paralle 
and angular shaft misalignment and end float 

The cross section of the grid and radius of th 
slot is designed to maintain a constant stress on th 
grid as it bends and wraps around the tooth a 
required to smooth out variations of torque load 
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Proper way to fill Falk Steelflex couplings 
with grease 





NOTE THAT GAP HAS 
BEEN WELL FILLED 


View showing coupling properly filled with grease. 
Air pockets have been practically removed by careful 
packing, and gap between hubs has been entirely filled. 





~TEET: aND Geowenge 


THORO HLY 
pa GAP WAS WELL 


LLED. 


Grease in the gap acts as a reservoir when coupling 
is rotating and fills the empty spaces between the 
teeth and grid when thrown outward by centrifugal 
force 


Figure 8 


The torsional cushion thus provided minimizes the 
adverse effect of shock and vibration on the align 
ment of the connected machines 


Grease Lubrication Prevails 

Grease lubrication is essential to free action ot 
the parts in steel grid couplings. This lubricant is 
ontained by a two-piece steel cover with a gasket 
between the halves and neoprene seals at the hubs 
When assembling the coupling, grease is packed 
into the spaces between and around the grids. For 
proper lubrication, the coupling should be com 
pletely packed with lubricant, so that air pockets 
will be eliminated and a reservoir of grease pro 
vided in the space between the hubs. The action ot 
centrifugal force on the grease will fill any small 
air pockets which may remain around the gridmem- 
ber after assembly. In operation, a grid or spring 
type coupling should be lubricated at least once 
every six months by means of a pressure gun. In 
relubricating, the coupling should be vented by 
prying up the ring seal with a nail or small screw 
driver. The neoprene seals and tan fibre gasket pre- 
vent loss of lubricant and entrance of water, dust, 
or other foreign material. 

Greases of the ‘‘all-purpose”’ or ‘‘multi-purpose”’ 
types recommended for general industrial use in 
ball and roller bearings have proven entirely satis- 
factory in grid type couplings. The action of the 
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Whathappens when coupling is improperly 
filled with grease 
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View showing coupling improperly filled with grease. 
Notice air pockets and empty space between hubs. 
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PRACTICALLY ORY BECAU 
GAP WAS NOT FILLED. 


Centrifugal force, caused by rotation of coupling, 
throws grease outward. Notice how lubricant has been 
removed from rubbing surfaces, thus causing excess 


wear. 
Courtesy of The Falk Corporat 


Showing how a Falk Steelflex coupling should be lubricated. 


grid-groove design is such that heat developed under 
misalignment is insufficient to adversely affect the 
stability of these greases and only ambient tempera- 
tures need be considered. Generally speaking, the 
grease used to successfully lubricate the bearings on 
the connected shafts will be entirely satisfactory. 





Courtesy of The Falk Corporation 


Figure 9 — Cutaway view of a Falk Steelflex coupling showing 
neoprene seal and lubrication fitting. 
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Figure 10 — The Link-Belt RC" roller chain flexible shaft coupling with casings removed. This type of divided 
roller combines the construction of a single width chain with the advantages of a double width chain by 
providing independent roller contact with each of the coupling halves. 


FLEXIBLE CHAIN COUPLINGS 

Chain type flexible couplings may involve roller 
or so-called silent chains. The roller type are built 
with single rollers, divided or double rows of chain 
rollers. These mesh with sprocket teeth cut on the 
companion hubs to compose the flexible part of the 
coupling. This flexibility is developed by freedom 
of motion (laterally) by the sprocket teeth with 
respect to the chain; or in another type of chain 
coupling by the use of chain pins which can bend 
according to the extent of misalignment. All the 
while either type of chain connection maintains a 
snug fit around the sprocket teeth. 

Silent link type chains are similarly meshed with 
sprocket teeth on the hubs, but in this type of design 
the teeth are somewhat wider than where a roller 
chain is used. 


Lubrication 

Grease is the preferred lubricant for a chain type 
of flexible coupling; to accommodate this and to 
prevent leakage the chain and hub assemblies are 
covered by two halves of a split casing which are 
securely fastened together. Steel washers and cork, 
neoprene or fabric sealing material are used to pre- 
vent grease leakage between casing halves. Pliable 
shaft sealing at the hub ends permits end float of the 
respective shafts according to temperature and oper- 
ating conditions. 

Couplings of this type usually are filled with a 
high quality No. 1 grade grease at the time of assem- 
bly. In service they should be refilled at regular 


intervals of pe rhaps every two or three months. The 
manufacturers advis¢ 
leakage may result. 


never overfillinge, otherwise 


COUPLINGS WITH 
FLOATING MEMBERS 


Couplings of this type derive their flexibility from 
their mechanical structure. A typical design involves 
a non-flexible floating center member which slides 
between opposing parallel jaws on the exterior parts 
of the assembly. While a floating member coupling 
normally involves but three parts (Figure 16), it is 
possible to add bearing strips to each side of the 
center member as an aid to lubrication. These strips 
being replaceable can be of softer metal than steel 
if desired, although this feature will depend upon 
the extent of load as developed by misalignment. 
In another type the center member is composed of 
a special laminated phenolic material which does 
not require lubrication. 

A floating member coupling allows for free end 
movement (axially) of either or both of the shafts, 
and at the same time it takes care oi either parallel 
or angular misalignment. The floating center mem- 
ber is lubricated along its contact sides with the 
jaws of the end flanges by oil or grease. A self- 
contained oil reservoir is incorporated in one design. 
In the grease lubricated type of coupling the float- 
ing member has a hollow center which the manu- 
facturers recommend should be filled half full with 
a high grade medium consistency grease in the 
N.L.G.I. No. 2 range. In both the oil or grease 
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Figure 11 — Cutaway view of a Baldwin-Rex Tru-Flex flexible chain coupling. A suitable cover serves to 
retain lubricant and eliminates guards and lubricating accessories. This cover may revolve or remain 
stationary according to the service. 


lubricated coupling of this type, lubricant can be 
renewed through holes in the flanges or via a pres- 
sure gun fitting. 


THE FLOATING KEY TYPE 

The use of floating steel keys made possible an 
other type of oil lubricated coupling of all metal 
construction. One design comprises two cast steel 
hubs, each keyed to its respective shaft. On each 
hub dove-tail slots are cut, wherein the steel keys 
are located in the final assembly. These keys float 
on a film of oil which is maintained by centrifugal 
force during rotation of the coupling. The keys are 
drilled to afford greater oil carrying capacity, and 
give more positive assurance of adequate lubrication 
at all times. 

The number of keys used depends upon the size 
of the coupling. In the smaller types, three such 
keys are installed. Large couplings, however, are 
equipped with five keys. General construction of all 
sizes is such as to prevent entry of dust and dirt, 
and enable oil retention with the minimum of 
leakage. 


Lubrication 

Flexible key type couplings are normally designed 
for oil lubrication. Circulation to and around keys 
is brought about by centrifugal force, the pressure 
developed in normal operation being sufficient to 
keep the clearance spaces between the keys and their 
respective slots completely filled with oil. There is 
as a result the minimum possibility of metal-to-metal 
contact, even under extreme conditions of misalign- 
ment. 

Adequate oil distribution also facilitates more 
complete rocking action of the respective keys dur- 
ing rotation, thereby preventing localization of wear 


at any one point. Should extreme conditions cause 


metallic contact the resultant wear would be dis- 
tributed along the entire side surfaces of the keys. 
Indication of effective lubrication is noiseless Opera- 
tion. 


Nature of Oil 

Constructional conditions of such couplings re- 
quire the use of a medium viscosity, highly refined 
straight mineral oil, of from 300 to 600 seconds 
Saybolt viscosity at 100 degrees Fahr. Under low 
temperature operation the lower viscosity range 
should be used, selecting in addition an oil of as 
low pour test as possible to enable proper distribu- 
tion when starting cold. 

Provision is made for application of oil in such 
a coupling through a lip at one side of the casing. 





Figure 12 — Showing method of checking angular alignment 
of a Diamond flexible shaft coupling by measuring the space 
between sprocket faces with calipers or feeler gauge. 
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Re-lubrication normally should be carried out when 
the coupling is at rest, filling to the level of the lip. 
Such couplings should be drained, cleaned and filled 
with fresh oil about once a year. 


PIN COUPLINGS 

An interesting type of pin coupling evolved with 
the development of the bushed laminated pin de- 
vice. In this coupling flexibility is brought about 
through the use of laminated steel pin units which 
are locked in place by a spring retaining ring in onc 
of the flanges. 

The use of such pins is regarded as providing an 
effective cushion where load shocks and vibration 
may occur. 


Construction From View Point 
of Lubrication 


The pins are inserted in bronze, graphited or oil- 
less type bronze wax-impregnated bushings in the 
flange which is opposed to the one in which the 
steel retaining spring is located. Where service may 
be severe, continuous oil lubrication is recom 
mended by the manufacturers, the couplings being 
enclosed in a suitable oil retaining casing. Such 
enclosure with the attendant provisions for lubrica- 
tion will be of particular advantage where the coup- 
ling may be exposed to acids, moisture or an excess 
of dust, grit or other abrasive foreign matter. 


DOUBLE FLOATING RING DESIGN 


An extension of the usage of flexible pins is also 
tound in the double floating ring type of coupling. 
By using two sets of such pins a degree of flexibility 
is claimed to be attained which renders such a coup- 





July, 1953 


ling adaptable to very severe operation, where cor- 
rection of operating or structural misalignment can 
be accomplished only at infrequent intervals 


Lubrication Most Important 


With the double floating ring coupling positive 
lubrication must be provided for, in view of the 
fact that the extra misalignment capacity is derived 
from the movement of the floating ring with respect 
to the two sets of pins as well as the flexibility of 
the laminated spring construction. For average coup 
ling installations a medium viscosity highly refined 
oil has been found to be satisfactory, the oil case 
being filled until the oil level is nearly up to the 
lower rim of the coupling. This will enable the oil 
scoops attached to the floating ring to pick up oil 
continually during rotation. Oil passes through 
these scoops to be subsequently delivered to each 
flexible pin unit. It is important to remember that 
the holes in the oil scoops must be located in the 
direction of rotation of the coupling, in order to 
insure positive circulation of oil. Renewal of oil is 
advisable at regular intervals, to maintain the level 
in the case at the proper height. 


Not all such couplings are oil lubricated how- 
ever. The high speed type may require either oil or 
grease according to operating requirements. For this 
reason this type of coupling is so designed as to be 
capable of retaining grease, application of the lubri- 
cant being accomplished by suitable pressure gun 
fittings. It is practicable to install the high speed 
coupling in an oil case and lubricate it in a similar 
manner to the double floating ring type 


INSTALLATION 


Initial alignment is a very important item both 





Courtesy of Diamond Chain Company, Inc. 


Figure 13 — Details of a Diamond flexible shaft coupling with unassembled type A casing. This type of 
casing protects lubrication due to the pliable seal at each hub end. 
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Figure 14 — Unassembled view of a Morse flexible silent chain coupling, showing from left to right the 
cover half, sprocket, silent chain, sprocket and cover half with felt seal. 


with regard io the durability and life of a coupling 
as well as the performance of its lubricant. A flex 
ible coupling is not intended to function as a un- 
versal joint and it should not be used as such. In 
other words, there are limitations as to the amount 
of initial misalignment which should be tolerated 
both trom a parallel as well as an angular point 


Of View 


Initial misalignment must be as low as possible 
otherwise there will be excessive motion between the 
oupling elements. In some gear type devices for 
example, this could lead to so much movement 
between the teeth as to cause generation of consider- 
able heat. In case of inadequate lubrication ultimate 
breakage of relatively dry teeth could result. 


VERTICAL COUPLINGS 

When a lubricated type flexible coupling is to 
be installed in vertical position special provision 
must be made for complete circulation of lubricant 
In gear type couplings designed for oil lubrication a 
enter diaphragm can be installed between the hubs 
which are mounted on the upper and lower vertical 
shafts. A hardened steel button on this diaphragm 
bears on a hardened steel disc inserted in the upper 
end of the hub on the lower vertical shaft. The 
diaphragm thus serves as the bottom of an oil reser- 
voir for the top half of the coupling. In other words, 
each half is lubricated separately by the oil with 
x 


which the respective reservoirs are filled. Figure 2 


illustrates such a coupling. 


CONTINUOUS LUBRICATED 
COUPLINGS 

Lubrication of couplings such as the gear type 
ilso can be accomplished by oil circulation or what 
is termed continuous lubrication. This method of 
lubrication is particularly applicable where the coup- 
ling can be completely enclosed in a housing. Fig- 
ures 2 and 4 indicate how hook-up to a circulating 
system can be made through a suitable oil inlet pipe. 
Discharge from the coupling drains into the hous- 


ing for filtration (if necessary) and recirculation. 
Complete submergence of the coupling parts in oil 
is beneficial, both in the interest of lubrication as 
well as cooling. The prevailing flushing action also 
insures removal of moisture or solid contaminants. 


LOW TEMPERATURE SERVICE 

With the increased usage of low temperature 
machinery and the necessity for power driven units 
such as blowers, etc., to function under fairly con- 
tinuous low temperatures, lubrication of flexible 
coupling elements under these conditions has be- 
come a research problem. Conventional greases or 
oils are suited to the normal range of temperatures 
which may include zero to 200 degrees Fahr. but 





Courtesy of Morse Chain Company 


Figure 15 — Assembled view of the Morse roller chain coup- 
ling with plastic cover. 
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Courtesy of American Flexible Coupling Compan) 


Figure 16 — An "Oldham" type flexible coupling. This type of 
coupling does not require removal of flange bolts for dis- 
assembly. 


when it is desired to locate a coupling in an atmos- 
phere as low as —100 degrees Fahr. thinking must 
be revised as to the type of lubricant which will be 
most dependable. The question of adequate film 
strength is important at normal to high tempera 
tures, but it becomes entirely subordinated to shear 
resistance at very low temperatures, especially on 
starting. 

Recent study of pumpability characteristics of 
greases at low temperatures has developed some 
interesting indications as to the relation of shear 
resistance to penetration. In practical operation they 
relate in turn to the workability of a grease. Labora- 
tory studies made at —40 degrees Fahr. have indi- 
cated that greases which show satisfactory working 
at this range would probably function successfully 
at even lower temperatures because the heat gene- 
rated during operation should soften the grease 
sufficiently to enable it to provide adequate feeding 
and lubrication. 


INSPECTION FOR 
LEAKAGE OR WEAR 


Leakage of either grease or oil from any type of 
lubricated flexible coupling is objectionable; it can 
increase the cost of lubrication and result in a sloppy 
hazardous condition around the machine. 

It is equally as important to seal the coupling 
against entry of abrasive foreign matter such as dust 
or dirt, corrosive liquid or gases. (See Figures 5 
and 6). Abrasive materials in a coupling can mate- 
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rially impair the protective ability of the lubricating 
film. This can result in wear of the coupling parts to 
such an extent as to prevent the coupling from func- 
tioning properly. Actual leakage may result in case 
of severe wear. 


For this reason periodic inspection is recom- 
mended. At the time of such an inspection the con- 
dition of the lubricant can be noted, abnormal mis- 
alignment between the connected machines can be 
corrected, and the coupling flushed if necessary. For 
this purpose a fairly light flushing oil is helpful 
Heating is beneficial in enabling a flushing oil to 
remove oxidized lubricant or accumulations of 
gritty sludge. 

SUMMARY 


The several types of lubricated flexible couplings 
in use today, along with the wide range of service to 
which they are applied, present conditions which 
are not entirely conducive to specific lubrication 
recommendations. Lubrication is a phase of main 
tenance and as such it must be considered along with 
the maintenance requirements of the machinery to 
which the coupling is attached. In other words, if 
lubrication of coupling and machine can be timed 
and attended to concurrently, the operator is more 
apt to do a conscientious job on both. This of cours¢ 
brings the coupling builder into the picture and 
involves his methods of sealing and means for re 
lubrication. His recommendations should be ad- 
hered to as closely as other considerations will allow. 


Then there is the question of type of lubricant 
Coupling builders have combined their field expe- 
rience with their knowledge of lubrication to good 
advantage and their ideas as to this phase of main 
tenance are of much value to operators. Lately ther¢ 
has been additional thinking as to the benefits of 
additive type lubricants where conditions of severe 
load or relatively high temperatures are involved 
The advantage of a certain amount of ‘Extreme 
Pressure” ability in the lubricant is accepted. Typical 
of this type of product are che mild “E.P.”” non- 
corrosive lead naphthenate lubricants which are so 
widely used today for the p-otection of industrial 
gears. 
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YOU USE IN THIS 


~ COMPRESSOR? 





THE RIGHT ANSWER is: the oil 


that can assure clean, low-cost compressor per- 
formance under the particular operating con- 
ditions. And the surest way to get that oil is to 
call in Texaco. 

Knowing that no one oil can be all things to 
all compressors, Texaco makes a complete line 


of air compressor oils — covering every operat- 


ing condition, every type and size of compressor. 
Thus, you can always get a Texaco air compres- 
sor oil that’s exactly right for you. 

A Texaco Lubrication Engineer will gladly 
help you choose it. Just call the nearest of the 
more than 2,000 Texaco Distributing Plants in 
the 48 States, or write The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 


TEXACO Bir Compressor Oils 


FOR ALL OPERATING CONDITIONS 
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THE TEXAS COMPANY ° 
ATLANTA 1, GA., 864 W. Peachtree St., N.W. 


BOSTON 17, MASS.......... 20 Providence Street 
BUFFALO 3, N. Y........ 14 Lafayette Square 
BUTTE, MONT........ 220 North Alaska Street 
CHICAGO 4, ILL.. . . .332 So. Michigan Avenue 
DALLAS 2, TEX..............311 South Akard Street 
of | « 1570 Grant Street 


SEATTLE 11, WASH 
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Photo Courtesy Simplex Engineering Co. 


Whatever use you make of hydraulics, make 
Texaco Regal Oil (R&O) your hydraulic medium. 
One user* reports: “Texaco Regal Oil (R&O) has 
kept our hydraulic systems clean ... enabled us 
to maintain a non-stop production schedule. W« 
have never had a shutdown due to rust, sludge 
or foam. Pump wear has been negligible.” 

Texaco Regal Oil (R&O) is a turbine-quality 
oil specially fortified and processed to prevent 
sludge, rust and foam. Tests show it has more 
than ten times the oxidation-resistance of ordi- 
nary turbine-quality oil. With Texaco Regal Oil 
(R&O) you can count on smooth, uninterrupted 
operation, longer pump life, lower maintenance 
costs. There is a complete line of Texaco Regal Oils 
(R&O) approved by leading hydraulic manufac- 
turers. 

Let a Texaco Lubrication Engineer help you 
select the proper Texaco Lubricants to give you 
the best results at lowest possible cost. Just call 
the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New York 
7, oo a. 


*Name on request 


DIVISION OFFICES 

HOUSTON 1, TEX....... 720 San Jacinto Streei 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL... .929 South Broadway 
MINNEAPOLIS 3, MINN... .1730 Clifton Place 
NEW ORLEANS 12, LA. 1501 Canal Street 
NEW YORK 17, N. Y.....205 East 42nd Street 
NORFOLK 1, VA... .Olney Rd. & Granby Street 


eee 1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by McColl-Frontenac Oil Company Limited. 














